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ABSTRACT 



A dynamic model of decisions to work, invest in human 
capital, and commit crime was developed and examined. By making all three 
activities endogenous, the model explains why older, more intelligent, and 
more educated workers tend to commit fewer property crimes of some types than 
others. The model includes the following predictions: (1) policies providing 

education, training, and work subsidies can reduce criminal activity; 
however, short-term wage subsidies only temporarily reduce crime at the 
expense of future crime rates; (2) a rise in youth crime should accompany the 
recent rise in returns to skill, whereas most adult crime rates may rise or 
fall; and (3) law enforcement policies increase education, training, and 
labor supply while reducing criminal activity. When the model's testable 
implications were studied by analyzing data from the National Longitudinal 
Survey of Youth (NLSY) , Current Population Survey (CPS) , and Uniform Crime 
Reports (UCR) , both ability and high school graduation were found to 
significantly reduce criminal participation among young men in the NLSY. 
Evidence from the UCR and CPS indicated that states with higher high school 
graduation rates and more severe punishment policies have lower index 
property crime rates. (Fourteen tables/figures are included. The bibliography 
lists 42 references.) (MN) 
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Abstract 



This paper develops and empirically examines a dynamic model of decisions to work, invest in 
human capital, and commit crime. By making all three activities endogenous, the model makes a 
number of new and interesting contributions to the study of crime. First, the model explains why 
older, more intelligent, and more educated workers tend to commit less of some property crimes 
than others. Age and education are more negatively correlated with crimes requiring little skill. 
Second, the model is useful for analyzing the impacts of education, training, and work subsidies 
on criminal behavior. It predicts that all three subsidy policies can reduce criminal activity. 
However, short-term wage subsidies only temporarily reduce crime, at the expense of increasing 
future crime rates. Third, unobserved age differences in on-the-job skill investment explain 
why wages and crime are more negatively correlated at older ages: at later ages, wages more 
accurately reflect skill levels and the true opportunity cost of crime. Fourth, the model predicts 
a rise in youth crime should accompany the recent rise in returns to skill; however, adult crime 
rates may rise or fall since the most able are likely to reduce their criminal activity when older 
while the least able increase theirs. Finally, the model suggests that law enforcement policies 
increase education, training, and labor supply, while reducing criminal activity. 

A number of testable implications of the model are empirically studied using data from the 
National Longitudinal Survey of Youth (NLSY), Current Population Survey (CPS), and Uniform 
Crime Reports (UCR). Both ability and high school graduation are found to significantly reduce 
criminal participation among young men in the NLSY. High school graduation also reduces the 
probability that a young man will become incarcerated sometime in the following five years. 
While the impact of high school graduation on criminal participation declines with age, its effect 
on incarceration is large and relatively stable throughout young adulthood. We also estimate the 
deterrent effect of more severe punishment, which appears to be strong in the NLSY. Evidence 
from the UCR and CPS supports our individual-level findings: states with higher high school 
graduation rates and more severe punishment policies have lower index property crime rates. A 
number of other predictions are supported by the data, suggesting that the model is useful for 
studying the interactions of education, work, and crime. 




1 Introduction 



In 1993, two-thirds of the more than 1.35 million convicted and incarcerated men had not gradu- 
ated from high school. [12] While federal spending on schools rose by roughly 2.4% between 1980 
and 1990, federal spending on the justice system rose by 32%. [34] The number of individuals 
incarcerated more than doubled during that time period. [28] Has the U.S. government found the 
right balance between prisons and schools? While both are thought to reduce crime, education 
and training have many benefits that prisons and police do not. In fact, Donohue and Siegel- 
man [5] argue that well-targeted preschool-type programs might be more cost-effective criminal 
deterrents than raising incarceration rates. 

This paper develops a life-cycle theory of crime and human capital in which education serves 
as a criminal deterrent by raising private returns to work. While human capital investments 
do not raise current productivity, they raise future skill levels and wage rates. Higher future 
wage rates raise the opportunity cost of crime (assuming investments raise the productivity of 
work more than the returns to crime) and result in lower lifetime crime rates. Consequently, 
subsidies that encourage investment in human capital reduce crime by raising future wage rates. 
Alternatively, wage subsidies lower crime by directly increasing the current returns from work. 

Because crime imposes negative externalities on society, the social returns to education and 
wage subsidies exceed private returns (increased earnings) by an amount equal to the net social 
cost of all crimes deterred. Subsidies can be welfare-improving, because in their absence, indi- 
viduals may choose lower work levels and higher crime rates than are socially optimal. 1 Even if 
crime is considered a transfer of resources, in which case the only social cost of crime is foregone 
production, wage and education subsidies can be efficient. 

The idea that education raises skill levels and wage rates, which then lowers crime, is not 
a new one. Ehrlich [7] empirically examines a number of predictions from an intuitive model 
which relates education to crime. Tauchen, Witte, and Griesenger [39] examine the relationship 
between education and crime in a cohort of young men born in 1945 and living in Philadelphia 
between ages 10 and 18. More recently, Grogger [14] and Gould, Weinberg, and Mustard [13] 
have examined the relationship between wage rates and criminal participation; although, they 
do not take the additional step of linking wages to education or training. 2 While economists 
have recognized that a relationship between education and crime may exist (and have sometimes 

’Here, the socially optimal rate of crime refers to a second best optimum where the marginal social cost of 
crime (however defined) equals the marginal social cost of eliminating crime when criminal activity is unobserved 
(or very costly to observe). 

2 Along the same lines, Viscusi [41] examines the relationship between individuals’ expectations about their 
relative crime to work earnings and their participation in crime. 



attempted to empirically estimate it), they have done little to formalize the theory. 

This paper provides a more rigorous analysis, developing a simple model that incorporates 
individual decisions about work, crime, and education. A number of new insights are derived, 
and empirical implications are then tested using data from various sources. 

The model explains a number of stylized facts about crime with a single unifying concept: 
human capital. Older, more intelligent, and more educated individuals tend to commit less crime, 
because their skill levels are higher. See Table 1 for a breakdown of criminal participation by 
educational attainment and Table 2 for criminal participation rates by age as reported in the 
1980 National Longitudinal Survey of Youth (NLSY). Further, the model suggests (and the data 
confirm) that different types of crime exhibit different correlations with age, intelligence, and 
education depending on the skill requirements of the criminal activity. 

Endogenizing the skill formation process enables one to examine the effects of education, 

training, and wage subsidies on criminal behavior. In general, subsidies for investment in skills 

% » 

can be expected to reduce adult crime rates, but they are likely to have small effects on youth 
crime. The model predicts that short-term wage subsidies result in long-term increases in crime 
among the most crime-prone. While criminals initially respond to such a wage subsidy by 
reducing their criminal activity, they also reduce skill investments. Once the subsidy ends, 
criminals find themselves with lower skill levels and (as a result) commit more crime the rest of 
their lives. Lifecycle models of crime with exogenous wage growth (see Flinn [10], for example) 
cannot capture these dynamics. 

The model also highlights the endogenous. relation between crime, training, and observed 
wage rates. Wage levels are not exogenous and do not measure the true opportunity cost of 
crime. Instead, they depend on work and crime choices through past and present skill investment 
decisions. When current investment rates are high, wages are depressed (in comparison to the 
opportunity cost of time) as individuals pay for their training by accepting lower wages. Because 
on-the-job investments axe greatest at early ages, the correlation between wages and crime will 
be most negative at older ages (and may even be positive early in an individual’s career). One 
needs to account for these investment differences when estimating the effects of human capital 
on crime, since wage rates do not always reflect skill levels. 

The model emphasizes three distinct abilities and skills, which can be analyzed in terms 
of their impacts on work, crime, and education. The ability to learn affects the rate of skill 
accumulation given a level of investment; initial market skill levels determine the earnings power 
of individuals entering the labor market; and criminal ability /preference determines the net 
return to crime. Individuals will react differently to various early childhood and adolescent 
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intervention programs depending on which of these abilities is affected most. The model suggests 
ways to determine whether these types of interventions enhance learning abilities, raise market 
skills, or better socialize program recipients. To date, these questions are largely unanswered. 

Additionally, the theory suggests that a rise in the return to skill (like that experienced in 
recent decades) is expected to increase overall participation in crime among youth. Effects on 
skill investment and adult crime are likely to vary by individual learning abilities. An increase 
in the skill premium should raise investment and lower adult crime among the most able, while 
having the opposite effect on less able individuals. Even greater polarization of education and 
crime by ability is expected. 

Finally, the theory developed here suggests that law enforcement policies that raise the ex- 
pected costs of crime will lead to increases in education, training, and labor supply. Thus, 
traditional cost-benefit analyses of crime-fighting strategies underestimate their total returns. 

Section 2 formalizes the intuitive results just discussed, using a simple two-period model of 
occupational (work or crime) choice, where individuals also choose their education and training 
levels. A number of testable implications are explored using data from the NLSY and the FBI’s 
Uniform Crime Reports (UCR). 

In Section 3, we discuss in detail the NLSY and use data from the panel survey to estimate 
the effects of ability and education on crime. Self-reported measures of criminal participation in 
the NLSY are shown to predict future incarceration similarly for individuals of different races and 
abilities. Using self-reported measures of criminal activity, we then examine the effects of ability 
and schooling on criminal participation for men ages 18-23 in 1980. High school graduation 
significantly reduces the probability that an individual will commit crime in early adulthood, 
although the estimated effects appear to decline with age. Controlling for ability reduces the 
effect of education on crime by about one-third, but high school graduation still has a sizeable 
impact. In addition to raising educational attainment, ability directly lowers the probability that 
an individual participates in crime. We check the robustness of our results by examining the 
same effects of ability and education on incarceration, finding that high school graduation has 
a stronger effect on incarceration (which does not decline with age), while the effects of ability 
are less important. Taken as a whole, these results suggest that ability and schooling raise the 
return to legitimate work more than the return to crime, or they substantially alter preferences 
in favor of work. We also find evidence that stricter enforcement and punishment deter crime 
among the young men we study, confirming the findings of Levitt [23]. 

Section 4 examines the correlation between education and crime using state variation in high 
school graduation rates (from the 1997 March Supplement to the Current Population Survey, 
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CPS) and criminal arrest rates (from the FBI’s UCR). We find a negative correlation between 
graduation rates and most property crimes. However, our estimates suggest that there is little 
effect of education on white-collar crimes like fraud and embezzlement, as is consistent with 
the’ predictions of Section 2. Consistent with other research, we also find that states with more 
severe punishment have lower property crime rates. [23, 22] Concluding remarks about positive 
criminal deterrents are offered in Section 5. 

2 A Two-Period Model of School, Work, and Crime 

We develop a two-period model of individual behavior in which adolescents and adults decide 
how to allocate their time between school, work, and crime. Individual abilities and endowments 
that are created within families and by investments made during early childhood are taken as 
given. These abilities affect subsequent decisions about skill investment, work, and crime during 
adolescence and adulthood. The impacts of government policies (education and wage subsidies, 
taxes, and law enforcement) on those decisions are also considered. We begin with a description 
of the model. 

2.1 Legitimate Skills and Earnings 

Individuals accumulate legitimate labor market skills according to the following human capital 
production function: 

H t+l -H t = h(I t ,H t ,A), (1) 

where initial human capital, H\, and learning ability, A, are given, h(.) is increasing in each of its 
arguments, and there are diminishing marginal returns to skill investment, I t ■ These conditions 
ensure that education and training 3 increase human capital at a diminishing rate. 

For each unit of time spent working, L t , an individual earns w t H t where w t is the period t 
rental rate on human capital. Investment, I t , has no immediate payoff. W’e assume that for each 
unit of time spent investing, individuals must purchase goods (or pay tuition) costing T. These 
investment costs are assumed to be exogenously given. 

Students with higher levels of human capital, H t , and learning ability, A, produce more 
human capital for any amount of investment ( hjA , h/// > 0). These abilities are determined by 
early parental expenditures on them as well as their childhood environments. 

3 The productivity of all types of skill investment are assumed to be the same for simplicity. 
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2.2 Criminal Skills and Earnings 

Time spent committing crime, k t , yields a positive return G(k t , H t ), which may depend on the 
level of human capital. 4 For simplicity, assume that all non-monetary costs can be valued in 
terms of income and foregone earnings. Denote the direct costs of crime by D(k u H t ), psychic 
costs by M(k t ,H t ), and the expected punishment/fine by J(k t ,H t ). Then, the net expected 
private gain from crime is 

N(k u H t ) = G(k t ,H t )-D(k t ,H t )-M(k u H t )-J(k t ,H t ) 

= G(k t ,H t ) - C(k t ,H t ) 

less earnings lost while incarcerated. The total cost function C(k t , H t ) includes all costs of crime. 
We assume the expected period of time spent incarcerated in period t is 7 (k t ). 

What do we know about N(k t ,H t ) and 7 (/c t )? 

T: * 

Survey results studied by Freeman [11] suggest that Gk > 0 and G^k < 0. It seems reasonable to 

assume that Ck > 0, but it is difficult to determine whether marginal costs are rising or falling. 

Whether the net marginal return to crime, Nk, is positive or negative is uncertain since both 

Gk and Ck are positive. For criminals, Nk must be positive, but this need not be the case for 

non-criminals. Many individuals commit crime while working or attending school. This suggests 

that Nkk < 0 whenever Nk > 0, i.e., if net returns to crime increase with the amount of time 

spent committing crime, they do so at a diminishing rate. (If net marginal returns were positive 

and increasing, individuals would specialize, as will become obvious below.) We can also allow 

N(k t ,H t -,6) to depend on some criminal ability 6 (such that Ng > 0 and Nk& > 0), which may 

be a function of parental investments, family background, and police expenditures. 

On the one hand, individuals with more human capital are likely to be better criminals as 

well as better workers. 5 On the other hand, more highly skilled workers experience greater losses 

in earnings while imprisoned, and they may also have a greater aversion to crime (as in Usher 

[40]). We place no a priori restrictions on Nh or NkH, although we argue below that for many 

property crimes, human capital is likely to have little effect on their returns. 

Estimates by Peterson, Braiker, and Polich [35] suggest that the probability of arrest per crime 

committed is constant across criminals of different ages and criminal backgrounds. This justifies 

4 While this model assumes that crime itself takes time, it can easily be re-interpreted as a model in which 
finding criminal opportunities takes time. To the extent that it is much easier to find high-return criminal 
opportunities when one is not working or in school, crime does require time. Whether it is time spent committing 
crime or time spent looking for a criminal opportunity is largely irrelevant. See Lochner [25] for a discussion of 
this alternative framework. 

5 White collar crimes like fraud and embezzlement are perfect examples. 
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the exclusion of market and criminal skills from y(.) (assuming the conditional probability of 
incarceration given arrest and prison sentence length are also constant). Results from Kling 
[20] suggest that for most property crimes, there are small or no long-term effects on earnings of 
individuals following incarceration, although short-term (less than a year) declines can sometimes 
be substantial. Thus, we may want to think of y(.) as representing the expected amount of time 
spent incarcerated plus the amount of time it takes a criminal to get back to his original level of 
earnings. For simplicity, we assume a linear relationship between time spent committing crime 
and expected prison time so that 7 (k t ) = 7 k t > 0. 

2.3 Time Allocation 

Time is allocated to each activity - school, work, and crime (and its associated prison time) - 

up to the time endowment (normalized to one) so that I t + L t + k t ( 1 + 7) = 1 and 7 t , L t , kt > 0. 

For simplicity, it is assumed that all criminals spend the expected amount of time in prison, and 
* • 

they serve their prison sentence in the period they commit their crimes. 6 

2.4 Government Policy 

While subsidies for parental investment in their children are likely to affect ability and initial skill 
levels, we focus on policies that directly affect one’s own decisions in adolescence and adulthood. 
Let S(I) be the subsidy for investment level I (where S'(I) > 0 and S"(I) < 0). Proportional 
taxes on income earned from work, r t , affect the trade-off between work and crime. Since criminal 
income is unreported, the government is unable to levy taxes against it. 7 We assume that tuition 
payments, T, are paid after taxes have been collected on earned income and are, therefore, not 
tax-deductible. Finally, wage subsidies can be used to encourage work. In their simplest form, 
these subsidies raise the returns to work equally for all levels of skill. A proportional wage subsidy 
is simply the opposite of a proportional wage tax, and we represent such a policy as a reduction 
in r t . 

6 While it might seem natural for individuals to spend part of period t + 1 in jail for crimes committed in 
period t, this causes problems in the final period of life. In a two period model, it seems extreme to consider no 
incarceration penalty for crime in the last period. Moreover, if the first period represents adolescence and the 
second represents adulthood, it seems natural to think that adolescents caught committing crime serve their prison 
time during adolescence and adults who are caught serve their prison time as adults. Dealing more explicitly 
with uncertainty does not change the nature of the results discussed in this paper. 

7 While margined tax rates are generally low for low income workers, many often receive some form of gov- 
ernment assistance that is reduced when labor earnings rise. As a result, their effective marginal tax rate (the 
fraction of benefits lost per dollar earned from work) may be quite high. 
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2.5 The Individual’s Decision 



Taking (A, Hi, S(I), T, T\, t 2 , W\, w 2 ) as given, individuals choose investment ( I t ) and time spent 
in work and crime ( L t ,k t ) to maximize the present value of lifetime earnings. Substituting 
1 — I t — k t (l + 7 ) for L t , individuals 

maxy l +R~ l y 2 , . (2) 

subject to 

2/1 = wi(l- T \ (1 - h - ki(l + 7 )) - Til + S(Ii) + N(k],H]) 
y 2 = w 2 (l - t 2 )H 2 ( 1 - I 2 ~ k 2 {l + 7 )) + N(k 2 , H 2 ) 

It,k t > 0 , 0 < It + k t (l + 7 ) < 1 , for i — 1 , 2 , 
and the human accumulation equation ( 1 ). 

We assume that 5'(0) < T + w t (l — r t )H t for all i, so that investment subsidies are not large 
enough to make investment more lucrative than work unless there is some future return on the 
investment. Under this assumption, I 2 will always be zero, since human capital is not productive 
after death. Recognizing this, the problem yields the following FOCs for I\, k \ , and k 2 at an 
interior: 

-Wi(l-Ti)Hi-T+S'(h)+ 

R - 1 [ 102(1 - r 2 )(l - Ml + 7 )) + N h ] h, = 0 (3) 

-to 1 (l-T 1 )(H- 7 )^i + ^ = 0 (4) 

— w 2 (l — t 2 )(1 + 7)^2 + Nh ■ = 0 (5) 

These FOCs hold for individuals who allocate some time to each activity during adolescence and 
adulthood and are useful for studying investment, work, and crime at the intensive margin . 8 

Equation (3) reveals the costs and returns to investment in skills. Investment provides returns 
in terms of higher future earnings from work and in terms of higher criminal earnings (if the net 
returns to crime are increasing in market skills). Investment is costly in terms of both foregone 
earnings and net tuition payments. Investment in market skills will reduce future marginal 
returns from crime if N H < 0. Equations (4) and (5) show that individuals spend their time 
committing crime in each period up to the point where the marginal return equals the after-tax 
potential wage rate. 

8 The second order conditions are not particularly informative. They do require that Nkk < 0, as noted 
above. While the second order conditions do not necessarily hold everywhere for all possible parameterizations, 
we assume that they hold at any given interior solution for the (local) comparative static results derived below . 
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2.6 Implications of the Model 

Table 3 reports the activities of young men based on the NLSY in 1980. Nearly 80% of males 
ages 16-23 report no income from crime. Since these ages are those for which we predict the most 
crime, it is likely that they never commit crime to any large extent. . Data from victimization 
surveys and the FBI’s UCR suggest that most criminals are young, although there is still a 
considerable population of adult criminals. Men who allocate all of their time to crime (and 
never work) are extremely rare, since more than 97% of all young men in the 1980 sample 
spent some time working or in school. Among those engaged in crime, more than 90% reported 
earning some income from, work during the year. Most of those not working or in school report 
no involvement in crime either. Almost 15% of adolescent males (ages 16-19) do not work at all 
during the year. About 20-25% of those non-workers report some criminal income, while the rest 
do not. Taken as a whole, there is considerable heterogeneity in criminal, investment, and work 
choices. Most men never commit crime to any noticeable extent. Those that do are also typically 
involved in legitimate work or school. Full-time criminals (for life) are the rare exception. 

Since most adolescent criminals are at an interior solution (59% of all 16-19 year old males 
engaged in crime are in school and report some income from legitimate work), we focus our 
attention on them. We derive all results for individuals at an interior solution, noting important 
differences that arise for individuals constrained by one or more boundary condition. 

It seems likely that the returns to most street crimes (e.g. burglary, larceny, robbery, auto 
theft, etc.) are largely unaffected by previous criminal experience or the market skills of criminals. 
The fact that most street criminals are of low ability (as measured by IQ [18, 42] or the Armed 
Forces Qualifying Test (AFQT) scores discussed below), have little education (Table 1), and 
are very young (see Figure 1 and Table 2) suggests that the returns to traditional market skills 
are substantially lower in the criminal sector than the legitimate labor market. We, therefore, 
begin by studying crimes that do not require skill investments, assuming that Nh — 0. We end 
this section with a discussion of both white collar crimes (for which we expect market skills to 
positively affect criminal returns) and crimes in which criminal experience is valuable. 

Crime over the Life-Cycle 

Our model yields a declining age - crime profile once work begins, as long as human capital 
rental rates are non-decreasing over the life-cycle. 9 This occurs because returns to work rise with 
human capital, but the returns to crime remain unchanged. It is possible, however, for criminal 

9 Assume w t = w throughout this subsection. Clearly, if rental rates are declining fast enough, crime can rise 
over the life-cycle. 
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